The aim of the study is assessing the nature and magnitude and revealing the genetic correlation among the traits and partition the genetic correlations into direct and indirect effects so that to estimate direct and indirect effects of various character on grain yield. Twenty-four soybean accessions, sown at Asosa agricultural research centre, Asosa (Ethiopia) were evaluated by using randomized completely block design with three replicates for the estimation of genetic variability, heritability, genetic advance, correlation, path analysis and genetic Divergence in twenty-four soybean genotypes obtained from introduction and some two local checks. Observation on 18 agronomic and morphological were observed. Analysis of variance a significant (P ≤ 0.05) to highly significant difference (P ≤ 0.01) among the genotypes among for all the characters, but for days to maturity, number of seed per pod, inter-node length and total nodules weights. The phenotypic coefficient of variance was found superior than the genotypic coefficient of variation for all traits studied, showing that the variation is not only genetic but also influenced by growing environments in the expression of the traits. The genotypic coefficient of variation was high for days to maturity, plant height, number of seed per plant, grain yield per plant and fresh biomass weight. High heritability coupled with high to moderate genetic advance was estimated for seed yield per plant was positively and significantly correlated with plant height, pods per plant, and days to 50 per cent flowering and days to maturity. Pod per plant recorded highest positive direct effect on seed yield per plant followed plant height. The information that generated from the study will be useful for grain yield and yield contributing traits, especially from the soil and root architecture and nutrient absorptions.
INTRODUCTION
Soybean (Glycine max (L.) Merill) the 'golden bean', as it is an important crop in the words in terms of its uses in human food and animal feeds. It belongs to the family leguminosae and is self-pollinated crop having chromosome number of (2n=2x=40). It considered to be a miracle crop as it is extraordinary rich in proteins (~40) and is also second only to ground nut in terms of oil content (~20). Comprising 85% unsaturated fatty acids and is free from cholesterol, among food legumes, so it highly desirable in the human diet (Iqbal et al., 2008) . According to central statics authority (CSA) 2016/17 in Ethiopia, 12,574,107.33 hectares is covered by the grain production among this about 804,752hectares are oil seeds. which is 6.40%. It is grown globally producing 329.40 million tone year in the world food basket. Ethiopia is experiencing the rise in the soybean production due to its widespread use in food and feed industry.
In Ethiopia, so far around twenty-five soybean varieties were released. According central statics authority (CSA) of Ethiopia 2015/16 pulse grown covered 13.24% (1,652,844.19 hectares) of the grain crop area and 10.38 (about 27,692,743.11 quintals) of the grain production to oil seeds added 6.88 % (about 859,110.39 hectares) of the grain crop area and 2.94% (about 7,848,093.10 quintals) of the production to the national grain total. Sesame, Neug and linseed covered 3.11% (about 388,245.50 hectares),2.25% (about 281,036.36 hectares) and 0.68% (about 85,415.67 hectares) of the grain crop area and 1.03% (about 2,742,174.27 quintals), 0.96% (about 2,563,271.66 quintals) and 0.33% (about 885,511.44 quintals) of the grain production, respectively (CSA,2015/16) . Due to the narrow genetic base of soybean in the country, the production and productivity is very low
The importance of genetic diversity in the improvement of soybean is a paramount importance. In this study was designed to estimate the genetic parameters GCV, PCV, heritability, expected genetic advance (GA), genetic advance as percent of mean(GAM) for yield and morphological traits of soybean that may be used for the selection tools for the for the future breeding programs and also useful biometrical tools for measuring genetic parameters (Aditya et al.,2011) .
Keeping it in view, the present investigation was carried out to assess the nature and magnitude and revealing the genetic correlation among the traits and partition the genetic correlations into direct and indirect effects so that to estimate direct and indirect effects of various character on seed yield. 2.2. Plant Materials -The experiment was conducted with twenty-four soybean genotypes laid out in randomized complete block design with three replications used as the experimental materials. The name of the twenty-four soybean genotypes was described in table 1.
MATERIALS AND METHODS

Experimental site
The experimental design and setting the experiments -
The experiments is laid out in randomized complete design with three replications.
Intercultural operations -
Plots were made up of four rows 4m long and with 0.6 m inter row and 0.05m intra -row spacing. Fertilizer DAP was applied at the rate of 100 kg ha -1 at planting for all experiments. Sowing was conducted under rain-fed condition. The fields were kept free of weeds by hand weeding and other management practices were followed according to the recommendations of the specific area was followed for raising the crop. (1986) were used for data collection. (Table 2) . Among the descriptor developed in (IPGRI)/1986 the following eighteen quantitative date were measured. Data on days to flower, days to maturity, plant height(cm), 100 seed weight(g), branch per plant(cm), number of seeds per plant, number of pod per plant, harvest index, seed yield (Kg ha -1 ),fresh biomass weight(g), root fresh weight (g), root volume (ml), tap root length(cm), plant dry weight (g), pod length (cm), internode length(cm), number of nodules(number), effect ive nodule weight(g), total nodule weight(g) were taken from ten competitive plants from each plot. Measurements were done according to the IPGRI descriptors lists of G.max L.
Data Collections
Statistical Analysis
Analysis of variance (ANOVA) using the generalized linear model (GLM) procedures of the SAS 9.3 Software for windows (SAS institute's, 2011) . Comparison among means were made using Least Significance Difference (LSD) at α =0.05) or less when ANOVA indicated that model and treatments were significant. Genetic parameters were estimated by the formula given by Burton, DeVane (1953) and Johanson using equation (1) -(5).
Genotypic variance (σ 2 P ) = (Ms e -Ms t )/r ----------(3)
Where, Ms e is the mean square error, Ms t is the mean square treatment and r is the number of replications.
Estimation of heritability in broad sense: Broad sense heritability (h 2 ) expressed as the percentage of the ratio of the genotypic variance (g) to the phenotypic variance (p) and was estimated on genotype mean basis as described by Robinson et al. (1949) as equation (6):
Where, h 2 B is the heritability in a broad sense, σ 2 p is the phenotypic variance and σ 2 g is the genotypic variance.
Heritability values are categorized as low, moderate and high (Robinson et al., 1949) and are given below, 0-30% -Low 30-60% -Moderate 60% and above -High Genetic Advance (GA) and the percentage of the mean (GAM) assuming selection of the superior 5% of the genotypes was estimated in accordance with the methods illustrated by and equations (7) and (8):
Where, GA is the expected genetic advance, K is the standardized selection differential at 5% selection intensity (K ¼ =2.063), σ 2 p is the phenotypic variance and σ 2 g is the genotypic variance.
Where, GAM is the genetic advance as a percentage of the mean, GA is the expected genetic advance and x is the grand mean of a character. Genetic advance as percent of mean was classified as low, moderate and high and values are given below: 0-10% -Low 10-20% -Moderate and 20% and above -High Phenotypic and genotypic correlation coefficients were estimated using the standard procedure suggested by Miller et al. (1958) using the corresponding variance and covariance components as shown in equations (9) and (10):
Where, is the phenotypic correlation coefficient, is the genotypic correlation coefficient between the characters x and y, Pcovx.y is the phenotypic covariance and Gcovx. y is the genotypic covariance between the character's x and y.
Path coefficient analysis was conducted as suggested by Dewey and Lu (1959) using the phenotypic and genotypic correlation coefficients to determine the direct and indirect effects of the yield component on the fruit yield based on equation (11):
where, is the mutual association between the independent trait (i) and the dependent trait (j) as measured by the correlation coefficient, is the component of direct effects of the independent trait (i) on the dependent variable (j) and r ik p kj is the assumption of components of the indirect effect of a given independent trait via all other independent traits. The residual effect was obtained as per the formula given below:
Where, = Direct effect of the character =correlation coefficient of character with character.
Path coefficient analysis was calculated using the SAS software package (Cosme, 2013) . Genotypic and phenot ypic coefficient variations are for the different character were calculated in all possible combinations following the formula. 
Traits
Methods of measurements
1.
Days to maturity Number of days from sowing till 95% pod turned in to yellow was recorded 2.
Plant height(cm) Actual measurement in cm as a mean of ten randomly selected plants 3.
100 Seed Weight(g) Weight in gram of 100 randomly selected seeds from dried, cleaned grain 4.
Branch per plant(cm) Total number of pod bearing branches in a plant 5.
Number of seeds per plant
Total number of seeds in a plant 6. Number of pod per plant Mean number of pod per plant estimated from ten plants 7.
Harvest index The ratio of grain yield per biological yield 8.
Grain Yield (Kg ha -1 ) Weighing the seeds produced in a plot and then converted in to kg ha -1 adjusted to 13% moisture 9.
Fresh biomass weight(g) Fresh plants from each plot were uprooted at full flowering and weight was recorded removing the root part and average was calculated 10. Root fresh weight(g)
The fresh weight that measured by the sensitive balance 11. Root Volume (ml)
The volume of the root the measured by the gauged cylinder 12. Tap root length(cm)
The tap root length that measured up to tip bottom of the root 13. Plant dry weight(g)
The total plant dry weight after the crop dry out in an oven for 70 0 c for 24 hours 14. Pod length (cm)
The length of the od that measured in centimeters 15. Inter node length(cm)
The distance between two nodes that taken with three samples at bottom, middle and tip pars of the crop 16. Number of nodules Number of nodules per plant is counted by taking out randomly selected 10 plants at 45 days after sowing 17. Effective nodule weight(g)
The active nodule that identified by color 18. Total nodule weight(g) The weight of nodules on the roots of ten plants at the time when the first flowers appear and again the three weeks after first flowering
RESULTS AND DISCUSSION
Variance Components and Coefficient of Variations
ANOVA showed that mean squares among genotypes were ranges from significant (P≥0.05) to very highly significant for significant (P≥0.001) for the traits, but nonsignificant difference for the traits like days to maturity, number of seed per pod, inter-node length and total nodules weights (Table 3) . These results indicate that, there is a genotypic variation for among the genotypes for all the studied traits, except the four. This implied that the population of soybean genotypes would respond positively to selections. This indicates that substantial variability has been created and genetic base is broadened for most of the important characters among different genotypes developed through hybridization involving diverse parents. 
Genotypic and Phenotypic Coefficients of Variations (GCV and PCV)
Broad sense heritability (Hb), genetic advance (GA) and genetic advance as percent of mean were calculated for all traits (Table 4 ). In the present investigation, PCV was found higher than GCV for all traits under study. The highest observed for effective nodule weight recorded the highest PCV and GCV (94 and 43%, resp.) followed by total nodule weight (93 and 28%, resp.), plant height, branch per plant and the lowest PCV and GCV recorded for days to maturity (8 and 5%, resp.).In agreement with the present findings Chandda et al. and Mahbub et al. (2015) for seed yield per plant reported similar findings.
Heritability and Genetic Advance
Heritability in broad sense estimated for all the traits under study and presented in Table 4 . The result indicates that estimate of heritability was high for plant height, grain yield and that of fresh weight. This result indicates that the preponderance of additive gene action. High heritability coupled with high genetic advance was recorded plant height, grain yield, and fresh biomass weight. In conformity of the results high heritability coupled with high genetic advance been reported plant height ), Badkul et al. (2014 and Ghodrati (2013) for plant height, Mehta et al. (2016) for fresh biomass weight. So, the result suggests that selection may be effective because these traits may have governed by additive gene action.
Associations among Traits
The phenotypic and genotypic correlation of yield with yield components characters are indicated in table 6. Most of the genotypic correlation coefficients were higher than their corresponding phenotypic correlation coefficient indicating the masking of the efficiency of the environment which modified the expression of a character thereby reducing the phenotypic expression (Saha et al., 1992; Islam et al., 1993) . All characters observed for quantitative data showed positive genotypic and phenotypic correlations with the fruit yield, except genotypic coefficient of variation for days to maturity (Table 6 ).The grain yield had a highly significant, positive, genotypic and phenotypic correlation with the days to maturity, plant height, number of seed per plant ,harvest index ,fresh biomass weight, root fresh weight , tap root length, pod dry weight ,number of nodules, effective nodule weight ,and total nodule weight, days to flower showed a negative correlation with the grain yield (Table 3) .
Path Coefficient Analysis
Path coefficient analysis is known as standard partial regression coefficient analysis which is unitless. It is carried out using genotypic and phenotypic and taking the yield as the dependent variable in order to see the casual factor and to identify the best components, which is responsible for increasing the yield per plant. The genotypic path coefficient analysis of different morphological traits on seed yield per plant revealed that pod dry weight recorded very high estimates of positive direct effect. The high estimate of positive direct effect was recorded for days to maturity followed plant height plant, hundred seed weight, number of seed per plant, number of pod per plant, fresh biomass weight, and nodule number, while effective nodule weight recorded low value of positive direct effect on seed yield per plant. The very high negative direct effect on seed yield per plant was exhibited by tap root length and inter-node length. Similar finding has also been obtained by Salimi and Moradi (2012) (2015) for 100 seed weight. However, Chandel et al. (2014) recorded low direct positive effect on seed yield per plant.
Diversity Analysis
Cluster Analysis
Cluster analysis is based on 18 morphological traits group twenty-four soybean genotypes grouped into seven different clusters and indicated twenty-four soybean genotypes exhibited notable genetic divergence in terms of morphological traits (Figure 1) . Formation of different number of clusters using morphological characters in diverse soybean genotypes was also reported. Reni et al. (2013) NB:DM=Days to maturity, PH=Plant height, HSW=Hundred seed weight(g), NSPP=Number of seed per plant, BPP=Branch per plant, NPPP=Number of pod per plant,HI=Harvest index, GYLD=Grain yield, FBW=Fresh Biomass weight, RFW=Root fresh weight, RV=Root volume(ml),TRL=Tap root length(cm),PDW=, PODL=,Pod length(cm),IL=Inter-node length, NN=Number of nodule, ENW=Effective nodule weight, TNW=Total nodule weight(gm), *, ** are significant at 1 % and 5% level of probability, respectively. 
CONCLUSION
From this study, it can be concluded that considerable genetic diversity was found at the genetic materials. Estimates of variance, genotypic and phenotypic coefficient of variation and range revealed large variability for seed yield per plant, number of pods per plant, biological yield per plant and number of nodules per plant over environments suggested that direct selection exercised for these traits can improve the seed yield.
 High estimates of heritability accompanied by high genetic advance were recorded for number of nodules per plant, number of pods per plant, days to  maturity over environments suggested that direct selection on these traits can improve the seed yield  The traits viz. number of primary branches per plant, plant height, number of nodules per plant, seed yield per plant and days to maturity have been identified as major yield contributing traits through association analysis.  Therefore, there need to consider effort in making heterotic in hybridization, that may result good recombinant for improvement of quality traits.
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